A comparative analysis of novel fluorescent proteins as reporters for gene transfer studies.
We evaluated novel fluorescent proteins (FPs) as reporters for gene transfer in animals and cells with the aim to develop more-sensitive assays for vector development and the optimization of gene transfer strategies in gene therapy. Adeno-associated virus serotype 5 vectors carrying an expression cassette with a chicken beta-actin promoter encoding the green FPs ZsGreen1, AcGFP1, hMGFP (with and without intron), and EGFP and the red FPs DsRed2 and TurboRFP were administered to mice at identical doses for each organ to target liver, lung, and muscle. Despite the fact that all FPs were expressed from an identical vector backbone, the observed number of fluorescent cells and fluorescence intensities varied between, but was consistent within, each combination of a specific protein and organ. The highest number of fluorescent cells was observed in liver with EGFP and in lung with ZsGreen1 and EGFP. In muscle, AcGFP1 and ZsGreen1 produced the most-intense fluorescence in fibers. In contrast, in culture cells, ZsGreen1 showed substantially stronger fluorescence than all other proteins. Our data demonstrate that each FP has tissue-specific expression profiles that need to be taken into consideration when comparing the performance of vectors in different organs.